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< 54 ) MANUFACTURE OF MAGNETORESISTIVE DEVICE 

(57) Abstract: 

PURPOSE: To make a magnetoresistive device tree from discontinuity and high in reliability to 
be formed on an IC section by a method wherein the sharply stepped surface of an IC is 
flattened. 

CONSTITUTION: A sharp step loeated at an electrode A on an IC is flattened by a series of 
processes composed of a polyimide resin 8 applying operation, a dry-etching operation, a resist 
applying operation, and a patterning operation. By this setup, the sharp step located at the 
electrode A on an IC is flattened by the application of polyimide resin 8 and dry-etching, so that 
a magnetoresistive device high in reliability and free from disconnection can be formed on the IC 
even if a magnetoresistive device B is half as thick as a protective cover film formed on the IC. 
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DETAILED INSCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the formation method of the resistance pattern which forms the magnetic-reluctance 

section on the IC section about the manufacture method of a magnetic-reluctance (MR:Magneto-resistive) element. 

[1)002] 

[Description of the Prior Art| As shown in drawing 2 , the manufacture method of the conventional magnetic resistance element forms arbitrary' 
patterns using a mask on the IC section in which the ground silicon oxide 2, aluminum 3, and the silicon nitride 4 were formed on the silicon 
substrate 1, after depositing the direct permalloy 5 and gold 6 continuously. After an appropriate time, a required pattern is formed for the protection 
silicon oxide 7, using the mask after spatter construction as a protective cover, and the polar zone A and the sensor section B are formed. 
[0003] 

[Problem(s) to be Solved by the Invention) Since the silicon nitride is thickly formed as a protective coat on the IC section especially when the IC 
section is formed upwards and it is going to form a magnetic resistance element by the manufacture method of the conventional magnetic resistance 
element (1-1.5 micrometers), the electrode section is steep. 

[0004] Therefore, there w as a trouble which will become easy to disconnect if the badness of the coverage of a portion with a steep level difference 
is expected and the vacuum evaporationo of the gold is not carried out more thickly [ 30 - 50% of silicon-nitride-film thick twists ] when it is going 
to form the magnetic-reluctance section by carrying out the \acuum evaporationo of a permalloy and the gold on this. 

[< H 105] The purpose of this invention is by earning out flattening of the steep level difference of the polar /one of the IC section to form a magnetic 

resistance element with high reliability* without an open circuit on the IC section. 

[0()()o] 

[Means for Solving the Problem) this invention is the manufacture method of the magnetic resistance element characterized by including the process 
which carries out flattening of the steep level difference on the IC section by a polyimide resin application and dry etching in the manufacture 
method of the magnetic resistance element which forms the magnetic-reluctance section on the IC section. 

[( )007] Furthermore, in this invention, the process from which portions other than the required polar zone other than the above-mentioned flattening 

process are protected by polyimide resin among the magnetic-reluctance sections on the IC section if needed is included. 

[OOOS] 

[Example] Next, the example of this invention is explained with reference to a drawing. 

[0( 109] Drawing I ( a) - (e) is the cross section of MR element shown in order of the process for explaining one example of this invention. 
[( K.)l ( >] Drawing 1 ( a) is the IC section which consists of a silicon substrate 1 , the ground silicon oxide 2, aluminum 3, and a silicon nitride 4 first. 
[00 1 1 ] Next, polyimide resin (for flattening) 8 is put in on the IC section at the thermostat after 2 - 3 -micrometer application, and it is made to 
harden enough, as shown in drawing 1 (b). 

[0012] Next, a resist is exfoliated after performing plasma ablation and removing unnecessary polyimide resin (for flattening) 8, as shown in 
drawing 1 (c), and wet etching and plasma ablation fully removing the polyimide resin (for flattening) 8 of a resist application and the polar zone A 
after patterning using a mask further. 

[001 3 ] Next, a resist is exfoliated, after using a permalloy 5 and gold 6 by arbitrary thickness, using after vacuum evaporationo and a mask 
continuously and removing an unnecessary permalloy 5 and unnecessary gold 6 after a resist application and patterning, as shown in drawing 1 (d). 
[0014] Next, as shown in drawing 1 (c), the mask after an application is used for thickness (2-3 micrometers) arbitrary on the whole surface for 
polyimide resin (for protection) 9, the resist after removal is exfoliated in the polyimide resin < for protection) 9 of a resist application and the polar 
zone A after patterning, the magnetic resistance element which contains polyimide resin (for protection) 9 after an appropriate time is put into a 
thermostat, and polyimide resin (for protection) 9 is fully stiffened. 

[001 5] As explained above, the manufacture method of the magnetic resistance element of this invention is also obtaining a magnetic resistance 
element with the high reliability which does not thicken golden thickness especially as a cure against an open circuit by earn ing out flattening of the 
irregularity by applying polyimide resin (for flat), even if the film with a large level difference is formed. 
[0016] 

[Effect of the Invention] As explained abov e, in case this invention forms a magnetic resistance element on the IC section w hich has a steep level 
difference, it is effective in the ability to manufacture a magnetic resistance element with the high reliability w hich carries out flattening of the IC 
section top, and does not have an open circuit by performing plasma ablation for polyimide resin after an application and a baking bundle on the IC 
section beforehand. 
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